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Abstract 

We study the decay of dynamically generated resonances from the interaction of 
two vectors into a 7 and a pseudoscalar meson. The dynamics requires anomalous 
terms involving vertices with two vectors and a pseudoscalar, which renders it special. 
We compare our result with data on A'* + (1430) — > K + *y and ET*°(1430) — > K°~f and 
find a good agreement with the data for the AT* + (1430) case and a width considerably 
smaller than the upper bound measured for the X*°(1430) meson. 

1 Introduction 

The radiative decay of a mesonic state has long been argued to be crucial in the deter- 
mination of the nature of the state For instance, the non-observation of the /o(1500) 
decaying into two photons has been used to support its dominant glue nature [2|. In this 
sense the radiative decay has also been advocated as a tool to determine the molecular 
nature of many mesonic and baryonic states 0, 0, 0, @, 0, @, @1- 



The dynamical generation of many mesonic states using chiral unitary dynamics [lOj, 111 
has stimulated further studies of these decay modes of mesonic states. Though scalar 
mesons have been for long in the list of dynamically generated mesons from the interaction 



of two pseudoscalar mesons 1_2|, LLJ, UM, LL5J, ll6], it has been only very recently that the 



systems of two vector mesons have been investigated 17, 18, 19, 20, 21], and many dynam- 
ically generated states have appeared which have been associated with known resonances 
In this sense the / (1370), / 2 (1270), #(1525), /o(1710) and #£(1430) 



of the PDG 22 



were generated in [17J, |l8j from the interaction of the nonet of vector mesons with itself. 



Similarly, some D* mesons are generated in |19|], the _D* 2 (2573) among other states is gen- 



erated in [21J and some hidden charm states, some of which could be identified with the 
new X,Y,Z resonances recently reported, were also found in [20]. The task of studying 
several radiative decay modes is important for these states in view of the fact that many of 



1 



them have traditionally been accommodated within quark models without much difficulty 



23, 24, 25, 26, 27, 28, 29 



Support for the new nature of these states comes gradually from 
studies of different decay modes. In this sense in [30j] the radiative decay of the /o(1370) 
and /2(1270) resonances into 77, was studied and good results compared with experiment 
were found. These studies were extended to the SU(3) states, and also good agreement with 
experiment was found in the cases where there was available data for comparison [3lj]. The 
study of the J/ip 0(w)/ 2 (127O), J/ip -> 0(w)/ 2 (1525) and J/ij) -»■ K*° (892) Kf ( 1430) 



decay in [32|, and J/if> decay into 7/ 2 (1270), 7/^(1525), 7/ (1370) and 7/ (1710) in |33| 
has given extra support to the claimed nature of these resonances as vector- vector bound 
states or resonances. 

In this paper we pose a new challenge to this idea by investigating the decay of the 



dynamically generated states of [18( into a pseudoscalar meson and one baryon. As we 
shall see, the decay proceeds via anomalous interaction terms which involve two vectors 
and a pseudoscalar meson, and thus one is exploring dynamics quite different than the one 
needed in other alternative studies, like in quark models. 

Although there are not many data to compare, we shall see that the agreement with 
them is satisfactory, within theoretical and experimental uncertainties, and the results 
obtained should encourage further theoretical and experimental studies in other sectors, 
like charm or hidden charm mesons. 



2 Formalism 

In this work we study the radiative decay of the VV dynamically generated resonances 
found in (l8y into P7. In Table [TJ we display the masses and widths obtained in that work 



and the experimental counterpart of each resonance in the assignment made in [18j . We see 



in this table that eleven resonances were found, five of them were associated with resonances 



that appear in the PDG [22[. First of all, we consider all the possible cases of spin-parity 
of the initial meson in Table [TJ In case we had an initial meson with J p = 0+, the 
angular momentum between the pseudoscalar meson and photon should be L — 1, which 
implies negative final parity, and is not allowed. In the language of photon multipoles this 
corresponds to an MO transition, which does not exist. The rest of the resonances in Table 
[TJ are either with or without strangeness. The ones without strangeness except for those 
of J = 1 have positive C-parity which does not allow the decay into P7. This leaves non 
vanishing decay rates only for the hi, bi, K\ and i^|(1430), with only this latter one having 
a clear experimental counterpart, the (1430). In the present work we concentrate on 
this latter case, where there are also experimental data in the PDG for its decay into P7: 

r(7c; + (i430) -»■ ^ + 7)/r = (2.4 ± 0.5) x io~ 3 
r(x 2 * (i430) -> if°7)/r < 9 x io~ 4 (1) 



From [18| we take the channels and coupling constants, of the i^|(1430), that are shown 
in Table [2J As we see in this table, the i^|(1430) couples to three channels: pK*, K*u and 
K*(j), the coupling to pK* being considerably larger than for the other two channels. 
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PDG data 




PoIp nrmitinn 

J. \J 1 V~ UUOll 1VJJX 


A b = 1.4 GeV A* = 1.5 GeV 


1 > (x LLL\7 


Mass 


Width 

V V 1VJ. ull 


0+(0++) 


(1512,51) 


(1523,257) (1517,396) 


fn(1370) 
j u v ° ' w y 


1200~1500 


200^500 


0+(0++) 


(1 726 281 

IX 1 Zj \J ^ Zj <_> 1 


(4 721 133") (1717 1511 

11 1 iiljltJu 1 IXlXl^X^JXf 


f n (4710l 


1 724 + 7 

X 1 Zjt: _1_ 1 


137 + 8 


o-(i+-) 


(1802,78) 


(1802,49) 








0+(2++) 


(1275,2) 


(1276,97) (1275,111) 


f 2 (1270) 

J z V / 


1275.1 ± 1.2 


185.0111 


0+(2++) 


(1525,6) 


(1525,45) (1525,51) 


£(1525) 


1525 ± 5 


73±f 


l-(0++) 


(1780,133) 


(1777,148) (1777,172) 


a 






1+(1+-) 


(1679,235) 


(1703,188) 


6i 






l-(2++) 


(1569,32) 


(1567,47) (1566,51) 


a 2 (1700)?? 






1/2(0+) 


(1643,47) 


(1639,139) (1637,162) 


K* 






1/2(1+) 


(1737,165) 


(1743,126) 


7^(1650)? 






1/2(2+) 


(1431,1) 


(1431,56) (1431,63) 


fT 2 *(1430) 


1429 ± 1.4 


104 ±4 



Table 1: The properties, (mass, width) [in units of MeV], of the 11 dynamically generated 
states and, if existing, of those of their PDG counterparts. Theoretical masses and widths 
are obtained from two different ways: "pole position" denotes the numbers obtained from 
the pole position on the complex plane, where the mass corresponds to the real part of the 
pole position and the width corresponds to twice the imaginary part of the pole position 
(the box diagrams corresponding to decays into two pseudoscalars are not included); "real 
axis" denotes the results obtained from the real axis amplitudes squared, where the mass 
corresponds to the energy at which the amplitude squared has a maximum and the width 
corresponds to the difference between the two energies, where the amplitude squared is 
half of the maximum value. 



V^pole 


gi [spin = 2] 




K*p 


K*u 


K*<f> 


(1431, — zl) 


(10901,-^71) 


(2267, -il3) 


(-2898, il7) 



Table 2: Pole positions and residues in the strangeness = and isospin = channel. All 
the quantities are in units of MeV. 
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JsT*(1430) 




VW 7 



A""(1430) 




/ vw 7 



Figure 1: The two different diagrams that contribute to the if* (1430) — > decay. 



In Fig. [T] we show the two kinds of Feynman diagrams that lead to the decay of a 
resonance into P_7 in the VV molecular picture that combines HGS (Hidden local Gauge 



Symmetry) (34j, |35|, |36|, |37J, |38[ and unitarity [17], llSl- The two different diagrams contain 



an anomalous VVP coupling, whereas they can be distinguished from the exchange of one 
pseudoscalar meson, Pi, containing a PPV vertex, see Fig. [Tja), or a vector meson, V/, 
with a 3V vertex, as shown in Fig. H]b). These two kinds of diagrams lead to four possible 
configurations, as shown in Fig. [2] for the pK* channel, depending on whether Pi(Vi) is a 
non-strange meson, Fig. [2] a) and b), or a strange meson, Fig. [2]c) and d). At the end, all 
possible VV channels are taken into account. 





K 



/ WV 7 



P ,u,<(> 




K 



P u ,w,0 



Figure 2: Possible Feynman diagrams in the isospin basis contributing to the if* (1430) — > 
K~f decay in the pK* channel. 



The V7, PPV and 3V vertices are provided by the hidden gauge formalism, where 
a photon always comes out from a vector meson. In the HGS formalism, the vector 
meson fields are gauge bosons of a hidden local symmetry transforming inhomogeneously 



and chiral symmetry is preserved [34], |35|, |36|, |37J, [38|. The HGS Lagrangian involving 
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pseudoscalar, vector mesons and photons is 

C = £^ + Cm 

with 

£ (2) = \f{DJJD^ + X tf+X^U) 



C 



in = -\(Vrvn+\K(\y*-^] 2 ), 



(2) 

(3) 
(4) 



where (...) represents a trace over SU(3) matrices. The covariant derivative is defined by 

DfJJ = d„U - xeQA^U + ieUQA^, (5) 

with Q = diag(2, — 1, — 1)/3, e = —\e\ the electron charge, and the photon field. The 
chiral matrix U is given by 

U = e i ^ p ' f , (6) 

where the P matrix contains the nonet of the pseudoscalars in the physical basis considering 
T], rj mixing 



39 



V 



and V/j, represents the vector nonet: 



2 


+ y/E + y/2 




7T + 






V 






K~ 




K° 



— 2 _i_ f^W 



V„ 



V2 


P + 


K* + 






K*° 


K*~ 


K*° 





(7) 



(8) 



In Vn U is defined as 



Vp, = d l y v -d v v li -i g \y ll ,v v . 



and 



with u 2 = U . The value of the coupling constant g of the Lagrangian Eq. (jlj) is 

My 



(9) 
(10) 

(11) 



with My the vector meson mass and / = 93 MeV the pion decay constant. Other properties 

Gy 



of g are |38|, |40 

F v 1 



1 



My ^2g My 2^/2g 

Eq. (jJJ) provides the following terms: 



V2f 



G - f 



(12) 



and 



= -My-A^Q) 
9 

C PPV = -ig(V»[P,d,P]) 



C 3 v= = igdVduVp-dWW)) 



(13) 



(14) 



Both diagrams in Fig. [T] contain an anomalous VVP vertex, which in principle one 
could expect to be small due to the higher order nature of the anomalous term in the 
chiral expansion. This anomalous VVP interaction accounts for a process that does not 
preserve intrinsic parity, and can be obtained from the gauged Wess-Zumino term (see 
e.g. 4l|, |43[). However, as the relevant energy becomes larger, the role of the anomalous 
contribution becomes more important as it contains momentum factors (see Eq. ( 1151) ). 



This has also been seen in works on the radiative decays of scalar mesons [44j, 145 
VVP Lagrangian is 43j, |46|, |47| : 



VVP 



7T 



{d^V u d a V a P) 



The 



(15) 



with G' = 3g /2 /(47r 2 /) and g' = —G v M p /(y/2f 2 ). In the following subsections we evaluate 
the two different kind of diagrams shown in Fig. [TJ 



2.1 Diagram of the If* (1430) — > if 7 decay containing the PPV 
vertex 

In Fig. [3]we show the first diagram to compute in charge basis with explicit momentum. In 
what follows, we shall consider the i^* + (1430) at rest. First of all, we need the coupling of 



the resonance i^* + (1430) to K*°p + . This coupling is given by the approach of 18[, where 



the coupling is calculated as the residue of the VV — > VV amplitude in the pole position 
of the resonance (see Fig. H]), which close to a pole can be expressed as: 



t 



(J=2)ij 



= 9r9s {i/ e (l)i e (2)j + e (l)j e (2)t) _ l e (l)l e (2)l§ij} 

s 5p i c 2 3 

x {I^My 2 ).? + eWi^ 2 )*) _ I e (i)™ e (2)m£ij j ^ 
2 3 



(16) 
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with Sp ie = (M — iT/2) 2 . We can see in this amplitude, by looking at the diagram in Fig. 
HI that the coupling of the resonance to a VV channel is given by g r = ^{-(e^V 2 " + 
e ( 2 )*) _ I e ( 1 ) i e ( 2 )'^i j ; r or s corresponding to one of the channels pK* , cuK* or (j)K*. 
These couplings are given in Table [2] in the isospin basis and we have to multiply them for 
the correspondent Clebsch Gordan coefficient: 

\ P K*, 1/2,1/2) = -4/I p + K*° - -^p°K* + 



\pK*, 1/2, -1/2) = -J?-p-K* + + ^=p°K*° . 



3" y/3 1 



(17) 

The isospin coefficient is denoted as gj. Thus, from Eqs. f lT3|) . f jT4|) . f JT5|) and fTT6]) we can 



A'*+(1430)(P) 

j 7r-(fc + 9 -P) 




Figure 3: Feynman diagram of the iT* + (1430) — > fT + 7 decay in the p + K*° channel with a 
PPV vertex. 

write the vertices involved in the diagram of Fig. [3] as 

4^ 2 = ^{^(eWV^^eW^^V^^^^} 



9 f 



t PlPjVl = Ag( Pin + P{in )^ = -Ag{2{P - k) - q)^ 

tv 2 v f P t = -B^=e a ^{P-q) a efk,e { P, (18) 

with V\ = K*° , V% = p + , Vf = u, Pi = ir~, Pf = K + , and the coefficients gj, g r , A, B and 
A are: —\J\, (10901, — HI) MeV, —1, \[2 and ^ respectively. The Vf — > 7 conversion 

essentially replaces, up to a constant, e/ by eg . Therefore, we can write the amplitude 
of the diagram depicted in Fig. [3] as 

-*4*+ (14 30H.+ 7 = J ^4^ i2h +e^)- 1 -e^} 



(2vr) 4 L 2 

x e^(2(P - k) - q) fl e a ^' s (P - qUfk.eP 



7 



1 1 

q 2 - Ml + ie(k + q- P) 2 - mf + ie 
1 

x Fi x eg r G' , 



with Mi = rriK*, M2 



m pj mi = m 



{P - q) 2 - Mf + ie 
and Fi = -^ABX gi 



(19) 



= g-^. We should be consistent 
0, which implies that e^ ~ 0. 



with the approximation done in |17I . Il8j . where \q\/M\ 
This means that the \x and /3 indices should be spatial and also that the g*g J /My terms 
in the sum over vector polarizations should be neglected. For convenience, we will keep 
them as covariant indices and will consider them as spatial indices at the end. Thus, after 
summing over polarizations 



r e (i>' E (i)c 



A 



(2)j,(2) 

C /3 



-rr> 
9 p ) 



(20) 



we get 




Figure 4: Dynamically generated resonance from the VV interaction 



^ 5 (2(P-k)-qy(P-q) a k J e^ 



- ^e am ~< S (2(P - k) - q) m (P - q)^^^} 
1 1 



q 2 - Mf + ie(k + q- P) 2 - mf + ie 
x — , - 1 — x Fi x eg r G' . (21) 



(P - q) 2 - Mf + ie 
All the terms of Eq. (l2Ti) are proportional to an integral like 



(2vr) 4V v / ^ v ^> a q 2_ M 2 + ie 



1 1 

X (k + q — P) 2 — mf + it (P - q) 2 - Mf + le ' ^ > 

which from Lorentz covariance must be a tensor built from P and k, 

ag\ + bP l P a + dfe'-Pa + dPA; a + ek l k a . (23) 

The second and fourth terms in Eq. (123]) vanish directly because P l = 0. After substituting 
the integrals of Eq. (I2T1) by Eq. (|23l) with the correspondent indices, we see that the first 
term in Eq. ( 123]) leads to a term proportional to 

-k^aie^ 5 + e^ s ) - -e^k^ 5 ij ag m a . (24) 
2 3 

This term vanishes when one contracts the antisymmetric operator e am T 5 with the sym- 
metric g m a . This is a welcome feature because this term of the integral in Eq. f l22|) was the 
only one that is divergent. The fifth term, ek z k a , leads to terms proportional to k^k^ 01 ^ , 
and therefore it also vanishes. The third term, ck l P a , is the only one that remains, but we 
can still simplify it a little bit. The integral in Eq. (|2ip is proportional to 

\cP a k^ ] (k'e^ 5 + k ] e ail& ) - ^ce Qm7,5 fc 7 (^ei 7) fc m P„ . (25) 

The last term in the above equation vanishes for P % = 0. To see it, let us split the factor 
e amiS k y k m P a in two terms 

]T e am05 k k m P a + E E t aml& hk m P a , (26) 

m=l,3 m=l,3Z=l,3 

the last term is zero since it is a product of an antisymmetric operator with a symmetric 
one. In addition, the presence of P a forces a = 0, which makes the first term also disappear. 

Now we must evaluate the c coefficient. Let us use the formula of the Feynman 
parametrization for n = 3 

2 dx dy- — r — — . (27) 



a/37 Jo Jo [a + (/3 — a)x + (7 — [3)y] 3 
For the integral of Eq. (122]) . we can use the above parametrization with 

a = q 2 -Ml 



(3 = {P-qf-Ml 



7 = (P - q - k) 2 - mf . (28) 

Besides this, we define a new variable q' = q — Px + ky, such that the integral of Eq. ( 122]) 
can be expressed as 

2 Iwr£ dx J?« (2(p -v-^ p - ^wttt ' (29) 
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with 

s = -(P°) V + 2P°k°xy + ((P ) 2 - Ml + Ml)x + (-2P *; + M 2 - m])y - M\ . (30) 
^From Eq. ( l29l) . we must take the k % P a term. Therefore, 

f d 4 q' f 1 , [* (l-x)(y-2) 

Now we still can perform the integral in the q' variable analytically: 

,4 / 1 27T 2 . , 

d q rr = , 32 

y (g /2 + s) 3 2s ' v ; 

and finally, we get 

e= ' f dx r ^-^-v , (33) 

l07T^ jo jo s 
and the amplitude of the diagram of Fig. [3] as 

- *4*+(i430)^+ 7 = ^P a fc 7 6i 7) (k^ s + We^Fj eg r G' . (34) 

2.2 Diagram of the A'* (1430) — > decay containing the 3V ver- 
tex 

Now, we want to compute the second diagram for the i^*(1430) — > decay depicted in 
Fig. [2j In Fig. [5] we show this diagram with the explicit momenta in the case of the K*°p + 
intermediate state. The difference with the diagram calculated in the previous section is 
the presence of the 3V vertex, which we can obtain from the Lagrangian of Eq. ( 1T4"|) . This 
vertex and the anomalous VVP vertex are 

W, = ^P{(2A; + g-P)^6( 2 )^ 
- (k + P- q)^ ] e^e {f > 
+ (2(P-q)-k)^e^^} 

t VlVlPf = -B^=e a ^ s q a ef\k + q-P),e { P , (35) 

with D = B = 1, and g u g r , A in Eqs. (EES]) are -yf, (10901,-^71) MeV, ^ 
respectively. With this, we can write the amplitude of the diagram in Fig. [5] as 

- it ij - ( ^ f 1 f r (1 V 2b ' + eM'eP)*} - -f [1) e {2) S ij \ 

'%*+(i430)->K+7 — J (2vr) 4 ^2 3 

x e^qJ^k + q-P^ef 

x {(2A; + q - P)^e^e^ )u -(k + P- q) ^ e«f e^> 
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K*°(q) 



A'*+(1430)(P) 




K+lP-k) 



p-(k + q-P) 



Figure 5: Feynman diagram of the if*" 1 " (1430) — > K + j decay in the p + K*° channel with a 
3V vertex. 

+ {2{P-q)-k)^e^ 2 >} 
1 1 



x 



q 2 -Ml + ie(k + q- P) 2 - M 2 + ie 



X (P-,)^M| + fe XFiX ^ G ' (36) 

with F[ = -± gi BD\. The way to proceed is very similar to that of the previous subsec- 
tion, with the only difference in the use of the Lorentz condition, k^ 1 ^ = 0. Now, we get 
two kinds of integrals. The first one is 

A i i i ,„ 7 , 

„.9 j\^2 , • n. , _ t->\9. T\/r2 , - It, _\9 li/rl , • ' \ 6 1 ) 



(2tt) 4 g 2 -M 2 + ie(k + q- P) 2 - M 2 +ie(P- q) 2 - Mf + ie 
which from Lorentz covariance takes the form 

a\Pa + bik a . (38) 
After contracting with the term fc 7 Pje ai7<5 , this integral becomes zero. The second integral 



is 

7l 



/ (2ttV q(2A: + q P) \ 2 -M 2 + ie(k + q- P) 2 - M 2 + ie (P - q) 2 - Mf + ze (39) 
which takes the form 

a 2 g j a + b 2 k a k j + c 2 k j P a + d 2 P j k a + e 2 P j P a . (40) 

The last two terms are zero since P J = 0, and the first one disappears because it gives rise 
to the factor g 3 ' a e m " fS + g l a e a ^ 5 = 0. The final amplitude is a function of the b 2 and c 2 
coefficients, and it can be expressed as 

-*4.+(i430)-jr+ 7 = ~l(Ve^ 6 + k*e^ s )e { ; i \-b 2 k a P, + c 2 P a k J )F[eg r G\ (41) 
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with 



b 2 

C-2 



16vr 2 

i 

167T 2 Jo 



1 & r toUts^. 



Jo 
1 



dx / dy 



*, x{2-y) 



(42) 



and 



s' = -(P u ) V + 2P u k iJ xy + ((P u y - Mi + M()x + (-2P U A; U + M| - Mf)y - M{ . (43) 

The sum of the diagrams in Figs. [3] and El from Eqs. ( 134"1) . (1331) . (I4T1) . (1421 . gives rise 
to the following amplitude: 



— ^k*+(1430)^K+i ~ 2 



-(b' 2 k a P^ + {d - c 2 )P a A; 7 )(Fe ai7<5 + k^^e^eG' 



(44) 



with 



fi'r Fj 6 2 

5- r Fjc 

SV F'l C2 



(45) 



In order to compute the decay width of the process fT* + (1430) — > K +/ y, we need to 
evaluate the squared amplitude summing over polarizations, i. e., 57+1 Ea/ 5^Ai *y (* y )*- 
The sum over the polarizations of the photon J2x f e s e s' leads to a factor —gss>- In 
addition, products of the antisymmetric e 01 ^ 6 operators appear, for what we make use of 
the rule 



,«/37<5 a! 7' 
: e P' 8 



with (3, (3' spatial indices. Finally, we find 



aa 


9 p> 




Pa' 


9%' 


gfh> 


7a' 


7 
9 p> 





(46) 



_L_ V V \t\ 2 = -^—\k\ A P 2 \b' 2 + c' 2 - cf(eG" 2 
2J + 1 V V 2J + l 1 1 012 2 1 v 



(47) 



The ir* + (1430) ->• if +7 decay width is 



r(iT + (1430) -»■ fsT + 7) 



1 



|fc| 5 |6 2 + 4-c / | 2 (eG'^ 2 



8vr 2 J + 1 



(48) 
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We must include not only the K* p channel, but all the possible channels listed in Table [2j 
the K*u and K*<p channels. The different Fj, F[ for each channel r are listed in Tables El 
13 El El and El Therefore, 



1 f 1 r x 

c> = T«~2 / dx / d v ( l - x )(y - 2 )Y1 , , 

167r^ jo jo ^ s(rj 

6' = J— f 1 dx [ X dyy(y-2)y^^ 
2 16vr 2 io 7o V s'(r) 



c 2 



L_/; dI /; d , I(2 _, )? ^. (49) 
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For completeness, we show s, s', Fj and F[ again, 

a = -(P°) 2 x 2 + 2P°k°xy + ((P ) 2 - M| + Ml)x + (-2P°fc° + Mf - m 2 )y - M 2 

s / = _(p0)2 x 2 + 2 pO A ,0 X2/ + ((p0)2 _ M 2 + M 2^ + (_ 2 pO A ,0 + M 2 _ M 2j y _ 

Fj = ^BXgj 

F'j = --L 9I BD\ (50) 

3 Results 

We evaluate the results for the two reactions where there are data, the K* + — > K +/ ~f and 
the K*° — )■ i^°7 decays. We include the four types of diagrams of Fig. [21 where there 
is exchange of pseudoscalar or vector mesons, with or without strangeness, taking into 
account the three channels to which the resonance couples, pK*, ojK* and <j)K*. All the 
possibilities from Fig. [H and partial widths for each different loop are given in Tables 
El HI El El H and El The total sum of all the contributions of these diagrams is mostly 
constructive for the i^* + (1430). In contrast, the interference between these diagrams is 
very destructive in the case of the i^*°(1430). We have evaluated the uncertainties in the 
theoretical decay widths by assuming errors in the coupling constants Ag which were found 



to be of order 15% in Ref. 1_8|]. The errors in V are obtained generating random numbers 



of the couplings gi weighted by the Normal (Gaussian) distribution: 

1 (x-s) 2 

m = ~^r^ , (51) 

0\J Z7T 

for what the von Newmann rejection method is used. The average value of a sample of 30 
results and its standard deviation are taken for T and its uncertainty. The results that we 
get are: 

T(K* + K + -f) = 150 ± 50 KeV 

T(K*° -> K° 7 ) = (1.0 ±0.8) x 10~ 2 KeV . (52) 
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These results should be compared with the experimental widths 



T(K* + -> K + -f) = 236 ±50KeV 

T(K*° -> ir° 7 ) = < 98 KeV , (53) 

where we have summed in quadrature the error in the branching ratio of Eq. ([Tj) and 
the one of the total width of the PDG. As we can see, the result for the charged K* + is 
compatible with the data within errors and for the one of the neutral K*° the upper bound 
is fulfilled. It would be interesting to have this upper bound improved experimentally, 
since we predict such a small number for the width. The contribution of the PPV and 3V 
diagrams depicted in Fig. CD are 

F(K*+(1430)->K+-y),PPV = 46.6 KeV 

T(i<-*+(i430)^x+7),3V = 28. 2 KeV, 
r(K*o(i43o)^_ft-o 7 ) i ppi/ = 0.19 KeV 
^(K*°(i430)-^K°y),3V = 0.29 KeV. (54) 

It is interesting to see that the contributions of the two mechanisms are of the same order 
of magnitude, which means that both are important and must be taken into account to 
get the results of Eq. (|52|) within the range of the data in the PDG. One can observe, 
however, that in the case of the K* + the interference is constructive, while in the case of 
the K*° it is destructive. 



4 Conclusions 

We have studied the decay of the i^2 + (1430) and .K"2°(1430) into a photon and a pseu- 
doscalar meson. The states considered are those generated dynamically from the vector- 
vector interaction in 18] that can be clearly assigned to known resonances and that decay 
in this mode. The evaluation of the width required the consideration of loop diagrams in- 
volving the coupling of the resonances to the constituent vector-vector channels, plus some 
anomalous couplings. We find that the loops become convergent and we can evaluate finite 
values for the decay rates by making an approximation consistent with the VV molecular 
picture. The results obtained for the width of the i^2 + (1430) are well within the exper- 
imental values considering errors. For the case of the .fQ (1430) we found a very small 
width, well below the experimental upper bound of the PDG. It would be worth trying to 
improve on this boundary since our results are so much smaller than the present bound. 
The two results obtained are adding progressive support to the idea of the .fQ(1430) and 
other related resonances found in [18j as dynamically generated from the vector-vector 
interaction. 
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Table 3: K* + decay diagrams involving the pK* channel and the PPV vertex. 



15 



T/ T/ P T/ P 
Vi V 2 f\ Vf ff 


A R \ ^ TP 


1 j^ivev ) 


K*+ UJ 7T° p° K + 




0.77 


oj K* + K p u K + 

UJ 



1 1 1 i 1 

73 73 73 I 
i i i 

%/2 3^ 12 

1 1 1 
_ 3 _ 6 


0.07 


K* + uj r] io K + 




2 2 1 i _2 

%/3 3^ 9 




9.5 x 10~ 2 


/ 

rj uj 




1 l~2 1 i 1 

75 V 3 373 Is 




3.2 x 10~ 3 


UJ 

rh 
<P 


1 1 1 1 1 

— 73 73 — 373 
i i i_ 

\/2 3^ 6\/2 

1 1 1 

3 3V2 


8.4 x 10~ 2 


K*+ <f) r] uj K+ 






2 2 li 2V2 
v 7 ! 3 9 


0.17 


T)' UJ 






1 9/2 1 I V2 
VE Z V3 3 1 9 


2.6 x 10~ 2 



Table 4: K* + decay diagrams involving the ujK* and (f)K* channels and the PPV vertex. 
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Table 5: K*° decay diagrams involving the pK* channel and the PPV vertex. 
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Table 6: K* decay diagrams involving the ujK* and channels and the PPV vertex. 
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Table 7: K* + decay diagrams involving the 3V vertex. Terms which involve a ^yK*K* 
coupling with a neutral K* are zero and are omitted from the table. 
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Table 8: K*° decay diagrams involving the 3V vertex. Terms which involve a ^K*K* 
coupling with a neutral K* are zero and are omitted from the table. 
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